Two substrates, sand and vermiculite, were tested in rearing laboratory experiments with Reticulitermes grassei at different culture periods (2, 4 and 6 weeks). Although information is available regarding procedures to keep species of Reticulitermes in lab, none of them is referred to the Mediterranean termite R. grassei. The suitability of substrate was assessed in terms of survival of termites. No statistically significant differences were obtained in the survival rate in the experiments with sand and vermiculite when short-time duration tests are performed, concluding that it seems to be indifferent using any of these substrates for shorter test than 8 weeks.
Suitability of Substrate for Laboratory Studies with the Subterranean Termite Reticulitermes grassei Clément (Isoptera: Rhinotermitidae) Reticulitermes grassei Clément is a subterranean termite species native to the northern, western and southern of the Iberian Peninsula and the southern-west France (Clement et al., 2001) . Like other subterranean termites, R. grassei colonises both natural and urban environments. In human habitats, it causes damage affecting all type of constructions and represents a major pest problem (Gaju et al., 2002) because of its wide-ranging biology and the lack of implementation of effective treatments (Alcaide, 2010) . In most Iberian forests R. grassei is very common but it has never been considered as a pest. Nevertheless, Gallardo et al. (2010) described lesions in cork oaks (Quercus suber L) as consequence of the feeding activity of these insects and indicated that nests and foraging areas appeared to be associated with sites having a high abundance of cork oaks (Cárdenas et al., 2012) .
In a current research addressed to investigate the feeding response of R. grassei to different oak woods, the question of selecting the most suitable substrate for laboratory studies with this species prompted a prior essay to elucidate which of the two most frequently substrates on laboratory rearing species of Reticulitermes, sand and vermiculite (Haverty, 1979; Haverty & Howard, 1981; Perkin, 2012; EN 118, 2013) , was more adequate in the particular case of R. grassei. In order to obtain successfully results on bioassays, it is crucial to know the optimal conditions to keep the selected species of termite, not only as far as the temperature and moisture requirements are concerned, but also the suitability of the substrate (Lenz, 2005) .
Research done on this subject (Haverty, 1979; Fougerousse, 1973; Lenz, 2005; Gaju et al., 2010) suggests that both vermiculite (laminar aluminium-iron-magnesium silicate) and sand, are suitable substrates for experimenting with Reticulitermes species, but none of these surveys deals with R. grassei. For this species, Gaju et al. (2010) conducted bioassays to measure the effectiveness of different termiticides using vermiculite as substrate; however, other researchers recommend sand as preferable substrate (Nobre et al., 2007; EN 118, 2013) . Research aimed to elucidate which of recommended substrates is, really, the most suitable for laboratory studies with R. grassei are necessary in order to optimize the results of rearing experiments on this species of subterranean termite.
University of Córdoba, Campus Rabanales, Córdoba, Spain SHORT NOTE Similar studies to test the suitability of substrate for laboratory essays for other species of Reticulitermes (R. flavipes Kollar and R. virginicus Banks) have been conducted by Haverty (1979) . However, there are no studies analyzing this aspect in the case of R. grassei. This research has been addressed to test the suitability of both substrates in short duration tests with R. grassei.
Termites used on this study were collected in April 2014 from the surrounding of Sta. Mª de Trassierra (Central Sierra Morena Mountains; southern Iberian Peninsula). The oak fragments of timber in which the insect were found were transported to the laboratory in plastic perforated containers. Once there, the termites were manually and carefully extracted. The insects used in these experiments were undifferentiated larvae (workers) of at least the third stage.
Two experiments were performed to determine the suitability of the substrate (Haverty, 1979; Ho & Kirton, 2007) . For each experiment, 15 rearing containers measuring 18x15x7 cm were used. These containers corresponded to an experimental design with three treatments (of 2, 4 and 6 weeks duration) and 5 replications each.
As humidity is a decisive factor in the survival of these insects, the proportions of water/substrate used for these experiments were: 1 volume of water to 4 volumes of sand, and 3 ml of water to 1g of vermiculate, proportions recommended in literature for Reticulitermes species (Nobre et al., 2007; Munizaga, 2007; Munizaga et al., 2008; Arinana et al., 2012; EN 118, 2013) .
Eight sapwood blocks (approximately 2x2x1cm in size) of pine (Pinus pinea L.) were provided as food. The wood of pine is considered the most adequate for laboratory studies with termites (Perkins, 2012; Smythe & Carter, 1970) .
A total of 150 termite workers randomly selected were introduced into each container, which were kept in a rearing chamber in permanent darkness at a constant temperature of 26±1 ºC and at 80±5% relative humidity. After 2, 4 and 6 weeks, the sapwood blocks were removed and the surviving termites were censused. The survival rate was estimated as percentage of surviving workers found for each treatment (Table 1) .
To jointly analyse the results and to elucidate possible interaction between the variables substrate and time, a Factorial ANOVA was performed using the SPSS statistical software (SPSS 20.0, 2011) .
The results of the statistical analysis are displayed on Table 2 . From this, it could be observed that the Factorial ANOVA did no find significant differences between variables, or in their interaction. That's to say, the survival rate of the different treatments of the experiment with vermiculite does no vary significantly from those obtained in the experiment using sand as substrate.
However, if the values of the survival rate in the two experiments are examined (Table 1) , it can be observed that in sand this value decreases over time, and that the worst results are obtained after six weeks exposure (but lacking of statistical significance). This trend has not been observed in vermiculite, and could be related with the moisture level, because the sand has a minor water-holding capacity throughout time that vermiculite.
Our results are consistent with those provided by Haverty (1979) for closer species as R. flavipes and R. virginicus, who suggested that it seems to be indifferent the use of vermiculite or sand as substrate for shorter test than 8 weeks.
Nevertheless, in experiments of longer duration (12 weeks or more) performed with other Reticulitermes species, the use of vermiculite resulted to be the most appropriate substrate (Haverty, 1979 
